Wet brewers grains (WBG) were evaluated as a feed source for growing Angus heifers (201 kg, 313 d of age) during a 112-d wintering trial. Effects on growth, feed efficiency, serum Se and first breeding performance were examined. Three replications of four heifers each were fed the following diets: (1) corn silage with no protein supplement (CSNS); (2) corn silage plus 33.8% of the diet dry matter (DM) from WBG (CSWBG), and (3) WBG, corn and fescue hay at 62.2, 10.8 and 26.1% of diet DM, respectively (WBGCH). Average daily gains for heifers fed CSNS, CSWBG and WBGCH were .50, .73 and .56 kg/head (P< .05), and DM:gain ratios were 9.52, 6.34 and 6.13 (P<.05), respectively. Serum Se concentrations were higher (P<.O1) in heifers fed diets containing WBG than in heifers fed CSNS. Serum Se concentrations were also influenced by sampling time (P<.O1) and the diet x samppiing time interaction (P<.05). At the end of the trial, serum Se concentrations were .050, .085 and .105 ppm (P<.01), respectively, for heifers on the three dietary treatments. Following a 66-d breeding period, 12 of 12 heifers fed CSNS and WBGCH diets and 10 of 12 heifers fed CSWBG were diagnosed pregnant and subsequently calved.
Introduction
Brewers grains consist of extracted residues of grains used in the brewing process. Dried brewers grains (DBG) contain about 30% crude protein and have been used successfully as feed for livestock (Hatch et al., 1972; Porter and Conrad, 1975; Merchen et al., 1979) . Feedlot operators and dairymen have fed wet brewers grains (WBG) in recent years because of increased availability resulting from the greater energy costs of producing DBG. WBG contain a greater proportion of digestible nutrients/unit of dry matter and a more balanced amino acid pattern for lactating cows than DBG (Conrad and Rogers, 1977) . However, documented data on the use of WBG as a nutrient source for beef cattle are limited.
Brewers grains also represent a natural source of available Se (Conrad and Moxon, 1979) . The function of Se in the female reproductive process has not been established. However, in recent studies with beef cows (Segerson et al., 1977) and ewes (Segerson and Ganapathy, 1980) , 75 to 100 mg Se given in combination with vitamin E increased ova fertilization rate of animals maintained on an adequate plane of nutrition.
This study was conducted to examine the effects of WBG on wintering and reproductive performance of Angus heifers. Serum Se status was also evaluated since forages produced in the area where the trial was conducted are considered to be quite variable in Se content (Kubota et al., 1967 CSNS was designed to be a protein-deficient control diet. The CSWBG diet was originally formulated to contain 12.5 to 13% crude protein (dry basis), which would be adequate for developing replacement heifers (NRC, 1976) . However, brewers grains analyzed higher in crude protein than expected, and the total dry matter consumed by CSWBG heifers during the trial provided 14.6% crude protein (table 1). WBGCH was designed to contain a TDN level similar to CSWBG, but included WBG, rather than corn silage, as the principle energy source.
lnitial, biweekly and final individual body weights were taken immediately prior to feeding. Heifers were fed once daily at a level such that all feed was consumed by the next feeding. Calcium and phosphorus supplements and trace mineral salt were top-dressed over the basal diets at each feeding. WBG were stored, uncovered, on a concrete pad. For the CSWBG diet, WBG were top-dressed over the silage. For the WBGCH diet, ground corn was top-dressed over the WBG, and fescue hay was fed at the rate of 1.6 kg'head -I'd -I for the last 69 dof the study.
Beginning 10 d after the onset of the study, jugular blood samples were taken at monthly intervals. Serum Se concentrations were used to monitor Se status of the heifers throughout the trial. Se analyses were conducted according to the fluorometric method of Whetter and UIIrey (1978) , validated as previously described (Segerson and Johnson, 1980) . Following the conclusion of the 112-d feeding trial, heifers were checked twice daily for estrus for a 45-d period, and heifers exhibiting estrus were artificially inseminated. Bulls were used for an additional 21 d. During the breeding period, all heifers were run together on dormant fescue pasture (IFN 2.01-889), and they were full fed a diet consisting of corn silage (IFN 3-O8-153) supplemented with soybean meal to meet NRC (1976) requirements for crude protein for growing replacement heifers. Heifers were palpated for pregnancy 80 d after the end of the breeding season.
Data were analyzed statistically by least- squares analysis of variance (Helwig and Council, 1979) . The model for individual final wt and average daily gain tested dietary treatment and pen within treatment as main effects, with initial wt as a covariate. The pen within treatment effect did not influence (P>.05) wt gain; therefore data from the three pens for each treatment were combined. Observations for feed intake and DM:gain ratios were represented by pen means for daily gain, intake and efficiency. The model tested dietary treatment as the main effect. Serum Se observations from individual animals were analyzed with a model that tested dietary treatment, sampling period and pen within treatment as main effects. Interactions tested included diet x sample period and sample period x pen within treatment. The pen within treatment and sample period x pen within treatment effects did not influence (P>.05) serum Se; therefore pen replications within each treatment and sample period were combined for the final analysis.
Results and Discussion
Wintering performance data are presented in table 2. At the end of the ll2-day wintering period, final body weights and average daily gains were greater (P<.05) for CSWBG heifers than for heifers fed CSNS or WBGCH diets. DM intake was similar for CSNS and CSWBG heifers, and heifers on both diets consumed about 35% more (P<.05) DM/d than heifers fed the WBGCH diet. Heifers fed WBGCH were slow to start on feed, and DM intake for the first 42 d was only about 1.1% of body weight. After 6 wk, heifers on the WBGCH diet were given 1.6 kg long fescue hay/head daily, and during the last 70 d of the study, total DM intake, including hay, averaged 1.5% of body weight. DM to gain ratios were similar for heifers fed the two diets containing WBG. Heifers fed the protein-deficient diet (CSNS) required 53% more (P<.05) DM/unit of gain than heifers fed the other diets.
Corn silage alone is deficient in protein for growing beef cattle, and performance would be expected to improve when a protein supplement is added to a corn silage diet (Boling and Bradley, 1975; Harvey et al., 1977; Pendlum et al., 1977) . In the present study, supplementation of corn silage with WBG improved (P< .05) daily wt gain and feed efficiency by 46 and 34%, respectively. Mean daily crude protein intake was .32 and .68 kg/head, respectively, for heifers fed CSNS and CSWBG diets. The protein deficiency of CSNS was likely responsible, at least in part, for the lower rate of gain and feed efficiency observed in CSNS heifers compared to CSWBG heifers. These data suggest that WBG were effective in overcoming the protein deficiency associated with CSNS.
Selenium, as well as protein, may have Moxon, 1973, 1974; Byers and Moxon, 1980) suggest that plasma Se concentrations of less than .045 ppm may limit performance of feedlot carrie, especially if dietary protein is limiting, as was the case with the CSNS diet. In the present study it was not possible to determine whether protein, Se or their combination was responsible for the depressed rate of gain and feed efficiency (DM/gain) observed with CSNS heifers. However, when WBG were fed with corn silage (CSWBG), heifers gained in excess of .7 kg'head -1 "d -l, and 33% less DM was required per unit of gain. Daily gains of heifers fed WBGCH were similar to those of CSNS heifers, but the WBGCH heifers required 35% less DM/unit of gain (P<.05). The low DM intake by WBGCH heifers early in the trial may have limited daily energy intake and the absolute rate of gain, even though the amount of DM needed per unit of gain remained similar to that of heifers fed CSWBG. Field recommendations indicate that diets high in WBG should include a small amount of roughage (The Pillsbury Company, personal communication) to maintain DM intake. In the current study, the addition of long hay helped improve intake of the WBG-corn basal ration as well as total DM.
Serum Se data are presented in table 3. Heifers fed the diets containing WBG had higher (P<.01) Se concentrations at each sampling date throughout the trial than heifers fed CSNS. Serum Se concentrations at the end of the study were .050, .085 and .105 ppm (P<.01), respectively, for heifers fed CSNS, CSWBG and WBGCH. Serum Se increased (P<.01) as the trial progressed. The interaction of diet x sampling time also influenced (P<.06) serum Se (figure 1). Early and late in the trial, serum Se concentrations were different (P<.01) for heifers fed the three diets. However, serum Se at d 68 and 101 were similar for the heifers fed WBG, but both of these groups had higher (P<.01) concentrations than CSNS heifers. A definite conclusion cannot be made that the diets containing WBG provided more Se or that the Se in these diets was more available than that in the CSNS diet. However, the serum Se data indicate that more Se was present in the peripheral blood when heifers were fed WBG. These data agree with findings reported by Con- rad and Moxon (1979) indicating that Se in brewers grains was readily transferred to blood plasma.
Serum Se concentrations in all heifers increased throughout the trial, but the most noticeable increases occurred in heifers fed CSWBG and WBGCH diets during the first 8 to 10 wk of the study (figure 1). On d 101, serum Se decreased slightly, but then rose again by d 112. Maus et al. (1980) reported that plasma Se adjusted slowly and latently when increased Se was fed, and that Se accommodation lasted for 7 wk or more. In the present study, if WBG actually supplied a greater quantity of available Se, the increased serum Se concentrations would have been expected, especially up to d 50 to 60.
There were no apparent beneficial or detrimental effects of WBG on reproductive performance of the heifers. When heifers were palpated, those fed CSNS and WBGCH diets and 10 of 12 fed the CSWBG diet were diagnosed pregnant, and they subsequently calved. On the basis of breeding and calving dates, 50% of the heifers in each group conceived during the first 30 d of the breeding season. The two nonpregnant heifers fed CSWBG were examined at slaughter, and cervical abnormalities were present which could have prevented conception. These two heifers were bred by both artifieial insemination and the bull. There were no discernable problems during or after calving with the 34 females that calved.
In the present study, serum Se was not deficient to the extent that reproductive performance was depressed. Early in the trial, heifers fed CSNS had serum Se concentrations of less than .030 ppm, but by breeding time serum Se in these heifers averaged .050 ppm. Segerson and Ganapathy (1980) found that serum Se concentrations of .050 ppm impaired reproductive performance of ewes maintained on an adequate plane of nutrition. However, serum Se concentrations observed in the present study, even with CSNS heifers, were apparently adequate for optimum reproductive performance. Further research is needed to establish the requirement and role of Se in the reproductive process of the beef female.
